Myocardial regulation of p300 and p53 by doxorubicin involves ubiquitin pathways.
Doxorubicin (Dox) depletes p300 from cardiac myocytes and induces apoptosis of these cells. p300 protein possesses ubiquitin ligase activity for the p53 tumor suppressor gene product, catalyzes p53 polyubiqutination, and facilitates p53 degradation in an ubiquitin-dependent manner. The present study investigated the ubiquitin-dependent regulation of p53 by Dox and p300 in cardiac myocytes. Primary cardiac myocytes from neonatal rats were exposed to a proteasome inhibitor, MG132, in culture. MG132 increased both p300 and p53 protein levels in these cells, suggesting that ubiquitin-dependent degradation is involved in the homeostasis of these proteins. Notably, treatment of cardiac myocytes with Dox decreased the protein levels of p300 but markedly increased those of p53. By immunoprecipitation-Western blotting, it was shown that treatment with Dox decreased poly-ubiquitinated p53 but increased that of p300 in cardiac myocytes. Finally, the overexpression of p300 in cardiomyocytes suppressed the Dox-mediated increase in the p53 level in addition to inhibiting Dox-induced apoptosis. Dox reciprocally regulates p300 and p53 through ubiquitin-dependent pathways and that p300, by its ubiquitin ligase activity, is partially involved in the ubiquitin-dependent degradation of p53 in cardiac myocytes.